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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 03-02-2010 has been entered. 

Response to Amendment 

Claim 23 recites that the initiator is selected from camphor quinone and 2,2-dimethoxy-2- 
phenyl acetophenone with no additional initiator and that the material cures without oxygen 
inhibition upon exposure to light and that the cured material exhibits a flexural strength of 
greater than 100 Mega Pascals. 

The rejection of claims as being obvious over the disclosure of Jochum et al alone is 
withdrawn in order to simplify the issues. 

The rejection of claims over Jochum et al in view of Rheinberger et al is maintained. 

New grounds of rejection over Rheinberger et al are set forth herein below. 

Applicant's arguments filed 03-02-2010 have been fully considered but they are not fully 
persuasive. 

Jochum et al in view of Rheinberger et al: Applicant argues that Jochum et al do not 
teach a flexural strength greater than 100 MPa for the disclosed compositions. This argument is 
not persuasive of patentability for the following reasons. Jochum et al teach compositions 
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comprising at least 10 wt. % polythiol compounds and at least 10 wt % poly-ene compounds that 
cure upon exposure to visible light wherein the initiator is an acylphosphine oxide. Examples 1 
and 2 comprise the same thiol and ene monomers as in applicant's Example 48. The surface 
hardness of the disclosed compositions is 200 MPa and 250 MPa respectively and no smeary 
layer results. Applicant provides only one example, in Table 1 , wherein the flexural strength of 
the visible light cured composition is greater than 100 MPa. This composition comprises specific 
monomers "TATATO" and "PETMP" in a 1:1 ratio, 60 wt % silanized quartz filler and 
camphorquinone with EDAB as the initiator and accelerator. There are no claims commensurate 
in scope with this example of flexural strength greater than 100 MPa. There are no comparative 
examples representative of Jochum et al to show a difference in flexural strength obtained when 
camphorquinone or 2,2-dimethoxy-2-phenylacetophenone is used instead of acylphosphine oxide 
as initiator. There are no additional examples comprising different kinds of thiol-ene monomers 
wherein camphorquinone or 2,2-dimethoxy-2-phenylacetophenone is used as initiator. The 
choice of photoinitiator would not be expected to result in different properties being obtained 
after photopolymerization of the same thiol-functional monomer and the same vinyl-functional 
monomers, in the absence of evidence to the contrary. The reason is that it is the polymerizable 
materials that would be expected to determine the properties of the polymerized product. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims 23-25, 29, 30, 32-34 and 44-47 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The phrase "an initiator selected from 
camphorquinone and 2,2-dimethoxy-2-phenyl acetophenone" is improper Markush language. 
The phrase should read "an initiator selected from camphorquinone or 2,2-dimethoxy-2-phenyl 
acetophenone" or should read "an initiator selected from the group consisting of 
camphorquinone and 2,2-dimethoxy-2-phenyl acetophenone". 

Claim Rejections - 35 USC § 102/35 USC §103 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a primed publication in litis or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 23-25, 29, 30, 32-34 and 44-47 are rejected under 35 U.S.C. 103(a) as obvious 
over Rheinberger et al (5,889,132). Rheinberger et al disclose thiol-ene dental compositions and 
photoinitiators therefor, including camphorquinone and 2,2-dimethoxy-2-phenylacetophenone 
(column 27, line 32, to column 28, line 30, and column 28, lines 39-50). Fillers are taught in 
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column 28, lines 58-65. With respect to claims 45-46, Rheinberger et al teach that the a- 
diketones, such as camphor quinone, are preferably used with an amine reducing agent (column 
28, lines 39-50, and Examples 7 and 1 1). Example 1 1 contains particulate filler, i.e., silanized 
pyrogenic silica, and uses camphorquinone as initiator with 2-ethylhezyl-dimethylamino 
benzoate as activator, thus anticipating the instant claims. Examples 7 and 1 1 do not contain 
initiator in addition to camphorquinone. 

Rheinberger et al teach that the disclosed compositions show only slight polymerization 
shrinkage and produce polymerizates with high mechanical strength in the Abstract, column 2, 
lines 31-34, and column 28, lines 26-30. However, with respect to claim 23, Example 1 1 
discloses a flexural strength of 89 MPa, which is lower than the instantly claimed 100 MPa. With 
respect to claim 29, Example 1 1 discloses a polymerization shrinkage of 0.9 volume %. The 
change in volume was determined in Example 7 to be 0.5%. With respect to claim 30, 
Rheinberger et al do not disclose the average weight loss, when dried, of the thiol-ene polymer. 
With respect to claims 32-33, Rheinberger et al do not disclose the specific shrinkage stress of 
the polymerized material. Rheinberger et al do not specifically discuss oxygen inhibition of 
cure. However, since Rheinberger et al disclose thiol-ene dental compositions comprising each 
of the components and specified photoinitiators set forth in the instant claims, the properties of 
the cured polymerizates would be expected to be as set forth in the instant claims, in the absence 
of evidence to the contrary. The reason is that Rheinberger et al teach that the disclosed 
compositions show only slight polymerization shrinkage and produce polymerizates with high 
mechanical strength. 
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Claims 23-25, 29, 30, 32-34 and 44-47 are rejected under 35 U.S.C. 103(a) as obvious 
over Rheinberger et al (5,889,132). 

Rheinberger et al disclose thiol-ene dental compositions and photoinitiators therefor, 
including camphorquinone and 2,2-dimethoxy-2-phenylacetophenone (column 27, line 32, to 
column 28, line 30, and column 28, lines 39-50). Fillers are taught in column 28, lines 58-65. 
With respect to claims 45-46, Rheinberger et al teach that the a-diketones, such as 
camphorquinone, are preferably used with an amine reducing agent (column 28, lines 39-50, and 
Examples 7 and 1 1). Example 1 1 contains particulate filler, i.e., silanized pyrogenic silica, and 
uses camphorquinone as initiator with 2-cthylhczyl-dimethylamino benzoate as activator, thus 
anticipating the instant claims. Examples 7 and 1 1 do not contain initiator in addition to 
camphorquinone . 

Rheinberger et al teach that the disclosed compositions show only slight polymerization 
shrinkage and produce polymerizates with high mechanical strength in the Abstract, column 2, 
lines 31-34, and column 28, lines 26-30. However, with respect to claim 23, Example 1 1 
discloses a flexural strength of 89 MPa, which is lower than the instantly claimed 100 MPa. With 
respect to claim 29, Example 1 1 discloses a polymerization shrinkage of 0.9 volume %. The 
change in volume was determined in Example 7 to be 0.5%. With respect to claim 30, 
Rheinberger et al do not disclose the average weight loss, when dried, of the thiol-ene polymer. 
With respect to claims 32-33, Rheinberger et al do not disclose the specific shrinkage stress of 
the polymerized material. Rheinberger et al do not specifically discuss oxygen inhibition of 
cure. 
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It would have been obvious to one skilled in the art at the time of the invention to select 
camphorquinone or 2,2-dimethoxy-2-phenylacetophenone as the photoinitiator in the 
compositions disclosed by Rheinberger et al. One skilled in the art at the time of the invention 
would have been motivated by a reasonable expectation of successfully photoinitiating 
polymerization of the thiol-ene dental compositions, because Rheinberger et al teach that 
camphorquinone or 2,2-dimethoxy-2-phenylacetophenone are suitable photoinitiators for the 
disclosed thiol-ene dental compositions and using camphorquinone in Examples 7 and 1 1 . 

It would further have been obvious to one skilled in the art at the time of the invention to 
determine the weight percents of the disclosed thiol-ene and filler components required to obtain 
a desired polymerization shrinkage or mechanical strength from the disclosure of Rheinberger et 
al. The reason is that Rheinberger et al teach that the disclosed compositions show only slight 
polymerization shrinkage and produce polymerizates with high mechanical strength and provides 
examples with low volume shrinkage and high mechanical strength. There is no comparative 
data of record to show that unexpected results are obtained for the instantly claimed 
compositions compared with compositions taught by Rheinberger et al. It is noted that the 
composition disclosed in applicant's Example consists of "TATATO" and "PETMP" and 
camphorquinone and that Rheinberger et al also employ "PETMP" but do not disclose 
"TATATO" as a mercapto compound for the disclosed compositions. 

With respect to claims 45-46, It would have been obvious to one skilled in the art at the 
time of the invention to employ an amine reducing agent with a camphorquinone initiator. The 
reason is that Rheinberger et al teach that the a-diketones, such as camphorquinone, are 
preferably used with an amine reducing agent. 
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Claims 23, 24, 25, 29, 30, 32-34 and 44-47 are rejected under 35 U.S.C. 103(a) as 
obvious over Jochum et al (5,100,929) in view of Rheinberger et al (5,889,132). 

Jochum et al disclose dental compositions comprising thiol-enes and a photoinitiator and 
filler (column 2, line 33, to column 3, line 19). Jochum et al teach that compositions containing 
at least 10% by weight polythiol compound, at least 10 % by weight poly-ene compound and an 
acylphosphine compound as photoinitiator provide a cued product free of a smeary layer. 
Jochum et al teach that camphorquinone and acyl phosphine oxides are known as initiators 
responsive to visible light that when used in combination with tertiary amines produce a 
pronounced layer of smear in UV curing compositions and that this disadvantage is overcome by 
the disclosed thiol-ene compositions comprising an acylphosphine oxide (column 2, lines 9-26). 
Fillers are taught from column 6, line 64, to column 7, line 15. Jochum et al teach that 
camphorquinone and acyl phosphine oxides are known as initiators responsive to visible light for 
polymerizing dental compositions. Jochum et al do not disclose using 2,2-dimethozy-2-phenyl 
acetophenone as initiator. 

Rheinberger et al disclose thiol-ene dental compositions and photoinitiators therefor, 
including camphorquinone, acyl phosphine oxides and 2,2-dimethoxy-2-phenylacetophenone 
(column 28, lines 39-50). With respect to claims 45-46, Rheinberger et al teach that the a- 
diketones, such as camphorquinone, are preferably used with an amine reducing agent (column 
28, lines 39-50, and Examples 7 and 1 1). 

It would have been obvious to one skilled in the art at the time of the invention to 
substitute camphorquinone or 2,2-dimethoxy-2-phenylacetophenone for the acyl phosphine 
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oxide photoinitiator in the compositions disclosed by Jochum et al. Jochum et al provide 
motivation by teaching that camphorquinone, as well as acylphosphine oxides, is well known for 
visible initiation of polymerization of dental compositions. Rheinberger et al specifically teach 
that camphorquinone, 2,2-dimethoxy-2-phenylacetophenone or acylphosphine oxides are 
suitable photoinitiators for thiol-ene dental compositions. One skilled in the art at the time of the 
invention would have been motivated by a reasonable expectation of successfully photoinitiating 
polymerization of the thiol-ene dental compositions taught by Jochum et al using 
camphorquinone or 2,2-dimethoxy-2-phenylacetophenone as photoinitiator, as taught by 
Rheinberger et al in analogous dental compositions. 

With respect to claims 45-46, It would have been obvious to one skilled in the art at the 
time of the invention to employ an amine reducing agent with a camphorquinone initiator. The 
reason is that Rheinberger et al teach that the a-diketones, such as camphorquinone, are 
preferably used with an amine reducing agent. One skilled in the art at the time of the invention 
would have been motivated by a reasonable expectation of curing the composition although 
possibly producing a smear layer as taught by Jochum et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to /Susan W. Berman/ whose telephone number is 571 272 1067. 
The examiner can normally be reached on M-F 9:30-6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Seidleck can be reached on 571 272 1078. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



SB /Susan W Berman/ 

3/12/2010 Primary Examiner 

Art Unit 1796 



